Mekong tiger perch (Datnioides undecimradiatus) is one ornamental fish and a 18 vulnerable species, which belongs to order Lobotiformes. Here, we report a ~595 Mb 19 D. undecimradiatus genome, which is the first whole genome sequence in the order 20 Lobotiformes. Based on this genome, the phylogenetic tree analysis suggested that 21 Lobotiformes and Sciaenidae are closer than Tetraodontiformes, resolving a long-time 22 dispute. We depicted the pigment synthesis pathway in Mekong tiger perch and result 23 confirmed that this pathway had evolved from the shared whole genome duplication. 24 We also estimated the demographic history of Mekong tiger perch, showing the 25 effective population size suffered a continuous reduction possibly related to the 26 contraction of immune-related genes. Our study provided a reference genome 27 resource for the Lobotiformes, as well as insights into the phylogeny of Eupercaria 28 and biological conservation. 29 30 Instruction 31 Mekong tiger perch (Datnioides undecimradiatus) [1] is one tropical freshwater fish, 32
Phylogenetic tree of Eupercaria uncovers the phylogenetic position of
BUSCO assessments showed no significant differences in the completeness of 159 genome and gene set between L. crocea and T. rubripes (Supplementary table 11) . In 160 addition, the distribution of the length of syntenic blocks at both whole-genome 161 nucleotide-level and gene-level showed significant difference by t-test statistics 162 (nucleotide-level, p-value<0.0001; gene-level, p-value<0.05) (Supplementary Fig. 6) . 163 Therefore, the results of synteny suggested that the Lobotiformes had better 164 evolutionary conservation and closer relationship with Sciaenidae than with 165 Tetraodontiformes, providing strong evidence for the constructed phylogenic tree. 166 167 To further demonstrate the phylogeny among Lobotiformes, Sciaenidae, and 168 Tetraodontiformes, only the homologous genes of 1:1:1 on the syntenic blocks were 169 inferred as reliable orthologous genes to construct the genes genealogy, with the 170 human CDS sequences as outgroup in the rooted tree. 73% of the 3,974 orthologous 171 gene sets supported that D. undecimradiatus was more closely related to L. crocea, 172 supporting Lobotiformes as sister group to Sciaenidae, instead of the other two 173 hypotheses ( Fig. 2d) . 174 175 The genes involved in pigment development and two copies of three rate-limiting 176 genes of pigment synthesis as the result of FSGD similar to other teleosts 177 In consideration of special skin color pattern, among established pigmentation 178 database containing 198 genes [17] , 172 genes were found on our genome, occupying 179 92% of the database and possibly genetic basis for the phenotypic characteristics of 180 vertical yellow and black stripes running its body (Supplementary table 12) . For two 181 major pigment synthesis pathways in D. undecimradiatus, three main rate-limiting 182 genes of Tyrosinase family (TYR, DCT, TYRP1) in the melanin synthesis pathway 183 have two copies respectively ( Fig.3a) and one main rate-limiting gene SPR in 184 pteridine synthesis pathway also have two copies (Fig. 3b) . This suggests D. 185 undecimradiatus retained the pigment related genes from a fish-specific 186 whole-genome duplication (FSGD) , which was also observed in many other teleosts. 187 It should be noted that the phylogeny of those genes also served as another evidence 188 to the evolution relationship among the three close relative orders. 191 families provides clues to biological conservation 192 Pairwise sequentially Markovian coalescent (PSMC) was used to infer the 193 demographic history of Mekong tiger perch. The effective population size 194 continuously reduced since LGM (last glacial maximum), and there were no signs of 195 recovery to date, which was consistent with its vulnerable state [2, 10] (Fig. 4a) . 196 The change of genes copy number plays a role in the species adaptation [18] To 197 investigate the genetic basis potentially related to fish survival, we identified the 198 expanded and contracted gene families in Mekong tiger perch, and 19 and 101 199 significantly expanded and contracted gene families were found (p-value < 0.05), 200 separately ( Fig. 4b) . 62 contracted and 18 expanded gene families were annotated to 201 KEGG ortholog functions. The top enriched KEGG pathway was the immune-related 202 pathway with fifteen contracted gene families ( Fig. 4c and Supplementary table   203 13-14), Furthermore, the most gene families' KO were annotated to the genes MHC1, 204 NLRP12, ANK (ankyrin), IGH CLDN, and PLAUR ( Supplementary Table 15 ), 205 which may play a role in the adaptive immunity and survival. For example, MCH1, 206 which was responsible for presenting peptides on the cell surface for recognition by T 207 cells [19] , was significantly contracted in D. undecimradiatus with only 2 copies, 208 compared to 22 copies in closely related L. crocea and 14 copies in T. rubripes (Fig. 209 4c). NLRP12, which play a role in regulating inflammation and immunity [20] , there 210 were 13 copies in D. undecimradiatus, compared to 20 copies in L. crocea and 29 211 copies in T. rubripes. The contraction of immune-related genes may affect the 212 capacity of Mekong tiger perch to adapt to environmental changes or stress, implying 213 of human-mediated species and environmental conservation is meaningful. Reads filtering, genome size estimation and genome assembly 385 We generated a total of 1,223,801,322 million raw pair-end co-barcoding reads of 386 we used Lastz (v1.02.00) [50] to identify synteny blocks with parameters "T=2 C=2 468 H=2000 Y=3400 L=6000 K=2200", and aligned blocks less than 1 kb were filtered. 469 On gene level, we used JCVI (v0.8.12) [51] to identify synteny genes in two Cellular Processes Transport and catabolism 11 528;958;2678;1949;960;2065;2061;2348;2920;950;529 Environmental Information Processing Membrane transport 2 3614;2065 Environmental Information Processing Signal transduction 13 4381;525;894;2065;528;542;680;2156;529;5098;4490;2061;4507 Environmental Information Processing Signaling molecules and interaction 13 4060;2061;1967;2348;611;521;525;631;616;894;1965;542;680 Genetic Information Processing Folding, sorting and degradation 1 561 Genetic 
Decreasing population size related to the contraction of immune-related gene

